29 3 Vol.29 No.3
2010 9 TORRENTIAL RAIN AND DISASTERS Sep. 2010
s s , .BP MM5 [J]- ,2010,29(3):263-267
1 2 1 2 1
b b 9 b
(1. 361012;2. s 353001)
MM5 6 2004 5 2007 10 08,20 48 h ©6h
s s s BP
s 2008 1 2009 2 s
o ) 3 5
, MM5 , (>10 m-s") .V MM5
60 , MM5 23, . :
.MM5 ;BP ; ;
:P458.1723 A :1004-9045(2009)03-0263-05
NCAR/PSU
MM5-V3, 2003 10
, , 2007 10 , 08.20 ( ,
N , N ) SGI o 5
o , 2 , MMS5
) b 9
( ; @ MM5 6
2004 5 2007 10 2 (08,20 )48 h
H Bl , 6 h , BP
' 2
, 2.1
. N o , 2004 5 2007 10 08,
20  MM5 48 h 6 h
o N (10 km uw.\v) ,
146 10m uw ; ,
, BP (Back—Propagation ) . . 3 . N 3
, 6 , V.®
o , V, uw'\w’, u=Vsin
, BP , (D) .v=Vcos(D), , ,
o B—5 ). 6—8 ). O—11 ). ( 12
:2009-10-21; :2010-07-09
(W0650004) . (3502720064022) .
, 1977 o E-mail: dehua_chen@163.com



264 29
2 ). , 10 m-s? 10 m-s?
2.2 , N N 3
171 . [8-9] . [10] .
o ( ):
BP o BP )
3 ) . . ,BP )
[11]
2.3 o ,
) 1 . 3
2 , 2 3 o
4 b o
3
uw.\w )
u'w’ o Av
, 3 3 6 V9o A<l m-s",V, 100 ;1<
, . Av<2 m-s', V., 80 ;2<Av<3 m-s',V. 60 ;
N 10 m-s™, 10 m-s™ 3<Av<4 m-s"V, 50 ;Av>4 m-s',V, 0
, o 1) 3.1
;2) 10 m-s™ ( 1)
;3) 10 m-s™
o] ’ o 10
s 6 ; MM5
6 10 m-s™ , , 1,
1 6
MM5 ( 1 m-s™)
A B A B A B A B A B A B
0.5835 1.4220 0.9380 1.5250 1.2725 3.6525 1.0900 3.2450 0.8975 2.8990 2.1200 2.6340
0.8515 1.4495 1.1130 1.5325 1.0675 2.8095 1.5950 2.8725 0.9875 2.5610 1.2400 1.7900
0.5565 1.5080 0.9458 1.4937 1.0055 3.2070 1.1600 2.4200 0.9285 2.9000 1.7200 2.2200
0.5700 2.2250 0.9925 1.5810 1.1405 3.6245 1.4400 2.0000 0.9510 3.4965 1.7300 2.3000
0.6400 1.6500 0.9970 1.5300 1.1200 3.3200 1.3200 2.6300 0.9400 2.9600 1.7000 2.2400
A B MM> ,
1 , , 216 m-s™, , 051 m-s™;
6 1.12 m+s?, MM5 ,  1.74 m-s™, , 042
2.39 m-s™, m-s™; ., 220 m-s™, ,
1.27 m-s™ s 0.50 m+s™; , 255 m-s?,
, 202 m-s™, , , 0.56 m-s™, , .
0.53 m-s7; ,6 . ,
. . 1.41.1.03, 1.01~2.20 m-s™,
1.24.1.40 m-s™, , , 4
y N N ; 0.60 m'S_lD



3 :BP
3.2 10 m-s™
( 2
. . 3 10 m-s™
30 km , 10 m-s™
, 10 m-s™!
) N N 3
o 10 m-s™
2,
MM5 ,
2,
2 3 10 m-s™
MM5
( 1 m-s™)
A B A B A B
1.2631 7.0869 1.3669 4.9563 2.5673 2.5560
1.9415 8.1485 2.1450 7.3500 1.9630 7.1905
1.2690 6.2500 1.5030 4.2070 2.1426 3.1284
1.1255 6.2165 1.5411 5.0842 2.4942 3.3063
1.3998 6.9255 1.6390 5.3994 2.2918 4.0453
2 ,MM5 =10
m-s™ ,
4.00 m+s™; , =10 m-s™!
. 376 m-s” , 1.75 m-s7,
2 MM5 . . =
10 m-s™ V., s 3,
3 3 =10 m-s™
( 2).MM5 Vv, ( D)
2 MMS5 2 MMS5 2 MMS5
80 0 80 0 60 60
80 0 60 0 80 0
80 0 80 0 60 50
80 0 80 0 60 50
80 0 75 0 65 40
3 ,3 V, , 2
73.3,MM5  13.3, 60
N =10 m-s™ V,
75 , , V. 65 =
10 m-s™ V, , 2 =10
m-s™! MMS5 ,
V, 60 ;s MM5 =10

MMS5 265
4 m-s™ ,
, V, 40,
3.3 10 m-s™
( 3
<10 m-s™
3, MM5
, 4,
4 3 <10 m-s™
MM5
( :m-s™)
A B A B A B
1.0506 2.7606 1.3980 2.4727 2.2873 2.4533
1.0675 2.8095 1.2622 2.2017 1.3456 2.3394
1.0055 3.2070 1.1630 2.4015 1.7126 2.2226
1.1405 3.6245 1.3968 2.7589 2.0432 2.6284
1.0660 3.1004 1.3050 2.4587 1.8472 2.4110
4 ,MM5 <10 m-s™
2.4~32 m-s™;
,<10 m-s™!
0.5~2.0 m-s™*,3
0.98.1.26.1.32.1.48 m-s™, s
1.71.1.74 .2.20 .2.48 m-s™';
0.17.0.59.0.56 m-s™; ,
0.94 m-s™,
2 MM5 . N
<10 m-s™ V. , 5,
5 3 <10 m-s™
( 3).MM5 Vs ( 1)
3 MMS5 3 MMS5 3 MMS5
80 60 80 60 60 60
80 60 80 60 80 60
80 50 80 60 80 60
80 50 80 60 60 60
80 55 80 60 70 60
5 , ,
V, , 25 ), 20 ),
(10 ); V. , . 20,
; V, ) \ N 20
; V. , 30, .
20 V, s 30 20



266 29
6 .7 8 9 ; 100,60 .0
4 sMM5 3 (100.60.0 )
BP 106 .28 177, 39.5;
) 2008 1 2009 2 3 (100.60.0 ) 206.29
N \ , 76, 71.8;
o 311 ,BP MM5 323 6
( BP ) MMS5 2008 1 2009 2 MM5 BP
MM5) 5 , 5 N °
6 2008 1 2000 2 MM5 BP
Py /% Py /% Py /%
MMS5 BP MM35 BP MM5  BP
5 (<10.8 m-s™) 44 63 15 16 41 21
6 (10.8~13.7 m-s") 60 87 13 1 27 12
7 (13.8~17.1 m-s™) 37 78 10 0 53 22
8 (17.2~20.7 m-s™ 10 34 15 33 75 33
9 (>20.7 m-s™) 10 63 13 16 77 21
0 Py Po Py 100,600
6 , BP 73.3,MM5 13.3, 60 .
s 100 s 9 <10 m-s™ V, ,
, MMS5 53%; , V, 10~25
. 5 , MM5 (4) ,
19% 60 , MM5 323
) 8 , , o
MM5 18%:6.7 MM5 , ,
12% 10% 0 , ,
MM5 9 (53%), , ,
5 (19%). , 100 o
; , @ ,
); 0 ) , ,
© )3 60 , ,
7 ,8 o
S oo . ,
’ 2004,32(6):467-470.
() X 3 N 7 [;]A 7 .,2004,23(1):8—13.
(3] , , .
o [ . 2003.22(3):15-22.
(2) , [4] Caren Marzban. Neural networks for postprocessing model output:
MM5 ’ ARPS [J]. Mon Wea Rev, 2003, 131: 1103-1111.
(>10 m-s™) ) [5] Ralf‘l.ﬁretzschmar, Pierre‘ Eckert, ‘D:fmiel Cattani. Neural NelW(‘)rk
Classifiers for local wind prediction [J]. Joural of applied
. . 3.76 m-s™ , meteorology, 2004, 43: 727-738.
1.75 m-s™, [6] Caren Marzban, Gregory J. stumpf. A Neural Network for damaging
3) =10 m-s” V. , wind prediction [J]. Weather and forecasting, 1998, 13: 151-163.

(7] , ,



3 :BP MM5 267

[J]. ,2000,19(2):4-7. [J1. ,2004,27(3):12-13.
(8] . . . 1. [10] . BP 1.
,2003,19(4):422-428. ,2009,32(1):68-71.
[9] , , , . [11] ) M. ,1993:113-119.

Interpretation and Application of BP Artificial Neural Network in MMS
Model Forecasting Gale for Coastal Regions of Fujian Province

CHEN De-hua', LIU Ming?, SU Wei-dong', XIA Li—hua®, SHI Shun-ji'
(1.Xtamen Meteorological Observatory, Xiamen 361012 ;2.Fujian meteorological Observatory, Fuzhou 350001 )

Abstract: Based on BP artificial neural network method, the wind speed observation data from the 6 coastal weather stations
in Fujian in the period from May 2004 to October 2007 and 6 -hourly interval wind speed forecast from MMS5 meso —scale
numerical model in view of the same 6 coastal weather stations and the same period were used to analyze the interpretation and
application of gale forecast by MMS5. The wind speed was used to build the artificial neural network models with different hidden
layer and nodes. These models were used to test wind speed forecast by Pingtan, Chongwu and Dongshan stations in the coastal
regions of Fujian province in the period form January 2008 to February 2009. The results show that the model using 1 hidden
layer with 3 hidden nodes is the best one to forecast wind speed. After corrected by artificial neural network model, the coast
wind forecast accuracy is greatly improved comparing with the forecast by MMS5. The forecast capability of gale (>10 m-s™) is
greatly increased, and Vs score of the models is raised by 60 points over MM5. By inspection, the wind speed forecasting accuracy
is increased by about 32.3 points after corrected by artificial neural network model. Generally, with wind speed faster, the corrected

wind speed forecasting results are better.

Key words: MM5 meso—scale numerical model; BP artificial neural network; Wind speed correction; Wind speed forecast

Contrast Analysis of two Local Torrential Rains in the South of Guizhou
YANG Li—qun'?,YANG Jing?,1.IAO Yi-shan®,Peng Fang’

(1. Wuhan Institute of Heavy Rain,CMA ,Wuhan 430074 ;2.Guizhou meteorological Bureauw,
Guiyang 550002 ;3.Guizhou meteorological observatory, Guiyang 550002 )

Abstract: Contrast analysis of the two local torrential rain processes taking place on 12 June 2006 and 27 May 2008 respectively
in the south of Guizhou was performed with the automatic observation data, sounding data and NCEP reanalysis data. The main results
are as follows. The two processes occur in the circulation background of “higher in the east and lower in the west” and the maintenance
of the Northeast China low vortex, and Batang vortex in 700 hPa moving eastwards is the main influence system causing severe
precipitation in the west of Guizhou, and maintenance of the Batang vortex and southwest low level jet plays an important role in the
formation of rain in the southwest of Guizhou. Simultaneously, the instable energy accumulating in the south of Guizhou provides a
favorable condition for the formation of rain, but the former process has larger moisture convergence region in Guizhou province and the
precipitation region of more than 25 mm is vaster than that of the latter process. The two local torrential rains are possibly triggered by
the origination and development of the surface mesoscale convergence line, and the torrential rain centers are located in the warm region
of the southern side of convergence line. In the period of former rain process the West Pacific Subtropical High is strong and its location
is westering (about 110°E), and the southern branch trough moving eastwards is propitious to lead the low vortex in 700 hPa moving, the
energy frontogenesis is formed by the intersection of weak cold air and warm moist air, which causes the strong developing of low vortex
and strengthening of vortex circulation. But, in the period of the latter rain process the West Pacific Subtropical High is weak and
located at bias south or east, and there is not the effect of plateau trough in 500 hPa and cold air in the south of Guizhou province,

which cause the precipitation intensity of the former process to be greater than that of the latter one.

Key words: Local torrential rain; Low vortex; Energy front; Contrast analysis



